
Attachment 5 

(DOT Spreadsheets for Tank V-2 used to calculate data for Option 3.) 

Q \WP\INEEL Draft FmaKalculatlons Drafl FlnalW3Q02-HP002-WC (9-25) FoldeARedl1ne-ABQ02-HP002-RAC (6-28) doc 



i 

0 
4 

a, m 
a 

4t 
E:: 

m" 
a 
V 

u C m 

6 
0 > 
v) 

r- 
0 

W m N 

c\1 

N 

W 
w 0 

4 

m 

- 
0 

W 
N r- 

7 

T 

0 + 
W 
N 7 

m 

- 
0 

W N 
m 
7 

-3 
0 + 
w 
N m 
7 

N 0 

W Tt 0) 

N 

0 0 

w 
N d 

m 

N 

+ 
W m u3 

7 

,\" 

5? 

o 

0 0 

0 

Y- 

W 
b In 

d 

- m 
0 + 
- 

d 
z 
v) 3 a 

2 
v) a 
L 

5 n 
lo 

lo 

9 - 
V 

C 

U 
.- 
e 
5 
Ir 
0 

3 

m 
._ 

I c B - 
N 

-1 w w z - 



-2 

w 
0 

Y 

0 
4 

m 
W u 
m 
s 
m 

> 
a 
m 

N 

> 
4 

> 
.Y 
c m 

E- 
L4 
0 

[I: 

'ci 

3 
u 
5 
c 3 

E 
u 
W a 
c 
i 
u m 

i 

U 
v1 

Y 

c 
N 

> 



N 

L 

C 
i 

111 m 
1. 

d .. 

3 
U 
cn 
v) 
.- 

E 
2 
D 

ti a 

cn 
- m 

v) 

0 m 
2 - 

X 
C 

t" 
-I 
W 
W z 

5 
E 
m 
C 
- 
8 

m m m 

0 

' I C  

0 
W m N 

N 

N z 
W 0 

m 

m 
L 

i c 
\ 
Ln 
N , m 



N 

I 

0 
N 

L- 

2 
4 

J 
C 

N 

> 

"4 

2. 
Q (r 

x c 
c 



N 

u 
0 
3 

I 

4 

N 

> 

In 
m 
2 
U 
m 
m 
0 
0 > cn 

r - h w m V g b g b b g m m m m m m m m m m m m m m N N N N N - - o  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w  
m - m m a m ~ ~ ~ h m ( ~ m w - ~ - m m m m ~ m a r - b - - m m m m w  
a ~ r - ~ m m m r - m o m m m ~ a m m r n ~ r - w m o m ~ ~ m m - - ~ r - ~  

r- 
0 

W 
m m 
m 

7 

4 
W 
m N - 

7 

0 + 
W 
0 (D 

N 

N 
0 + 
W 
-f 0 

T- 

7 

0 

W r- b 

N 

b 
0 + 
W r- 
b 
N 

N 0 

W 
(D a 
m 

W 
0 + 
W 
m N 

7- 

N 

+ 
W 

b 
N 

7 

m 

s 

2 
0 0 
0 

7 

0 

W m (D 

a 

- m 
0 
I- 

- 

- 3 
W - 
d 

I 



N 

w 
0 

N 

'IJ 

0 2 

U 

U 
U m 
a, 

0 
n - 
!n 
n 

- 
4 

N 

, 

c m c 



(5 

N 

u 
0 

d 

ar m 
c 

ro 
m 
a 0 
U 
m 

(I; 
0 > 
fn 
G .. 

o o - - m m m m m m m m m m m m d ~ ~ d d d d d ~ m m m m m ~ ~ ~  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

P- 
O + 
UJ 
m m 
m 

r 

4 
m 
W 
N - 

7 

0 + 
W 
0 W 

N 

7 

F: 
U 
U 0 
7 

0 0 + 
U r- * 
N 

m 0 

U 
b- -3 

N 

7 

0 + 
W 
W W 

m 

W 
0 

U 
N 
m 
7 

7 7 

+ 
U 

d 
N 

m 

s 

z 
0 0 

0 

0 
0 

W 
W 
W 

m 

- 
m 
0 
I- 

- 

x 
i: 
0 c 

Y 

3 
0 -. m 
N , m 



N 

c 
3 
N 

al 
0 c 

- - - - I - - - c I I - - - I - - - - - - - - - . . . - - - - - - - . . .  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z z  

Y 

a W Lo 

N 

> 



N 

Y 

0 
+ 
a m 
a 

n 

3 IT 

3 

Y 

N 

(D 
0 

w 
cu 
7 

7 

TJ 

W 
N m 
d 

4 

P 

W 

W 

? 

m 
7 

0 0 

W 
m m 
N 

N 

W d 
4 
m - 

N 0 

W 
d m 
7 

7 

4 
W 
N W 

N 

m 
0 

w 
P 
TJ 

m 

SI 
W 
N m 
7 

s 
0 0 

0 0 - 
7 

? 
m m 
W 

P 

- - m 
0 t- 

4 

x ". N 

u 
a 
m 

3 
0 

m 

0 

I 

I 

> aJ a 
I m 

c 
0 - 

V 

0 
3 

aJ u "! 

a 
m 

Y c m c 
N 

> 
3 w w 

z 

3 
0 . 
rn 
N , 01 



N 

u 
0 

N 

I: 

a m 

a al m 
a 

3 
x 
m N 

Y a 
w 

3 
I 

c 
i 

u 
U U 

i Lu 

m m 

u 
a, u 10 
m 

3 m 

m 
2 
5 
a 
10 
a, 
a 
-i i 

U 
3 

L4 

0 n 

E 
W 
m 
m 
u 

z 
a 
m 

r 
m r( 

m 
U 

0 
m 

k in 

U 
m 
9 ;  
E R  

I 
3 

a, 

U 
0 

z 

- 
Y C 

c 
N 

> 

I 
4 N F l X r ' L D  
0 0 0  0 0  

. . . . ,  
rl rl e . T i  

3 2 
$8 
E- 

3 .. 0 . N 
m 

m 

a W 
-3 a, 

0 
0 

z 

- 



N 

w 
0 
3 

al 

a 
m 

N 

> 

Lo Lo 

s 8 8 g 8 8 ~ g g g 8 g 8 8 g g 8 g 8 g g 8 8 8 ~ 8 8 ~ 8 8 8 8 8 8 8  
2- + + + + +  + + + + + + + + + + + + + + + + +  

w W w w W ~ W W w w w w w w w w w w w W W w w ~ : : w ~ ~ : : ~ ~ :  Z E  o o o o o o o o o o o o o o o o o o o m o o o - o o m o o o o o o o  

+ ~ ~ ~ ~ ~ m o o o ~ ~ o o o o o o o o - o ~ ~ - ~ ~ o o o o  

0 

0 0 0 0 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0 0 - 0 0 ~ ~ 0 0 0 0 0 0  

In 
0 

W 

N 
7 

7 

- 
W 
N m 
P 

0 

b 

W 

W 

9 

m 

T- 

0 
0 

w 
P 
m 
7 

m 
W 

(\I 

4 
7 

m 

7 

0 

W 

N 
7 

m 

7 

4 
W 

m 
- - 

m 
0 

w 
P * 
m 

-1 w w 

z 

3 
\ 0 

\ N 
m 

m 

> a' n: 
I 

m 

Q 

0 
3 

u Y 

i 

e 
Y 
C 
m c 
N 

> 



N 

u 
0 

N 
c 
m 

'D 01 

a 
m 

0 - 

c rn 
QJ u rn 
m 

I 
0 

3 
x 

m N 

Y a 
Ll 

0 

a 
a 

u 

d 0 

'D 
I 

n 
0 

> 
pl L 

m 
I 

" 1 

Y 

E 
m 

c 
n - I: Y ir 

0 u. 

E: 
-3 
u 
m 
-3 

E 
u 
a, a 
c 
.d 

u m u 
-3 
w -3 

Io rn 
m d 

U 

QJ u Io 

m 

D 

> 
L. 
'0 

Io a, 

3 

-3 

2 
d 
u 
3 

L. 
.n 

2 
QJ 

m 
c) W 

-3 
z 
a 
m 

r- 
c) 3 

Io 
U 

0 OI 

L. 10 

u 
m c 
Y 

F 
2 
4 

V 

3 Y 
N 

> 

V 

2 tp 

3 

V 

0 
3 

0 
u 

4 a 
v1 a, 

V 
0 

Z 

- 
Y c 

c" 
N 

> 
I-1 w w 

z r( 

m D 

m 
m m - 

3 N c )  
0 0 0  

w w w  
N u l 0  

8 8 ,  

o m m  . . .  
3 d U  

p p p pip p p p p p p p p p p p F 9 g g 

~ b m m m m m m m m m m m c  I N 

> 

U 
0 
- 3 0  

0 

3 
0 . 
Y) 
N 
\ m 

w u .  
0 0  

QJ 

2 E E  3 3  m m  rl 
u 
3 
0 

a 
a 

-4 
m o  0) Io 
w w  Lo Io 

I ,  m m  
- 3 O * r (  zu u u 



Attachment 6 

(DOT Spreadsheets for Tank V-3 used to calculate data for Option 3.) 

Q \WP\INEEL Orafl Fmal\Calculations Draft Final\AB002-HP002-RAC (9-25) Folder\Redline-ABQ02-HP002-RAC (6-28) doc 
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Attachment 7 

(DOT Spreadsheets for Tank V-9 used to calculate data for Option 3.) 

Q \WP\INEEL Drafl Final\Calculations Drafl Final\ABQ02-HP002-WC (9-25) Folder\Redline-ABQ02-HPOO2-R4C (6-28) doc 
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TITLE 10--ENERGY 

CHAPTER I--NUCLEAR REGULATORY COMMISSION 

PART 61--LICENSING REQUIREMENTS FOR LAND DISPOSAL OF RADIOACTIVE WASTE--Table of Cc 

Subpart D--Technical Requirements for Land Disposal Facilities 

Sec. 61.56 Waste characteristics 

(a) The following requirements are minimum requirements for all 
classes of waste and are intended to facilitate handling at the disposal 
site and provide protection of health and safety of personnel at the 
disposal site. 

(1) Waste must not be packaged for disposal in cardboard or 
fiberboard boxes. 

(2) Liquid waste must be solidified or packaged in sufficient 
absorbent material to absorb twice the volume of the liquid. 

(3) Solid waste containing liquid shall contain as little free 
standing and noncorrosive liquid as is reasonably achievable, but in no 
case shall the liquid exceed 1% of the volume. 

(4) Waste must not be readily capable of detonation or of explosive 
decomposition or reaction at normal pressures and temperatures, or of 
explosive reaction with water. 

(5) Waste must not contain, or be capable of generating, quantities 
of toxic gases, vapors, or fumes harmful to persons transporting, 
handling, or disposing of the waste. This does not apply to radioactive 
gaseous waste packaged in accordance with paragraph (a)(7) of this 
section. 

waste shall be treated, prepared, and packaged to be nonflammable. 

not exceed 1.5 atmospheres at 20 deg.C. Total activity must not exceed 
100 curies per container. 

(8) Waste containing hazardous, biological, pathogenic, or 
infectious material must be treated to reduce to the maximum extent 
practicable the potential hazard from the non-radiological materials. 

(b) The requirements in this section are intended to provide 
stability of the waste. Stability is intended to ensure that the waste 
does not structurally degrade and affect overall stability of the site 
through slumping, collapse, or other failure of the disposal unit and 
thereby lead to water infiltration. Stability is also a factor in 
limiting exposure to an inadvertent intruder, since it provides a 
recognizable and nondispersible waste. 

(1) Waste must have structural stability. A structurally stable 
waste form will generally maintain its physical dimensions and its form, 
under the expected disposal conditions such as weight of overburden and 
compaction equipment, the presence of moisture, and microbial activity, 
and internal factors such as radiation effects and chemical changes. 
Structural stability can be provided by the waste form itself, 
processing the waste to a stable form, or placing the waste in a 
disposal container or structure that provides stability after disposal. 

(2) Notwithstanding the provisions in Sec. 61.56(a) (2) and ( 3 ) ,  
liquid wastes, or wastes containing liquid, must be converted into a 
form that contains as little free standing and noncorrosive liquid as is 

(6) Waste must not be pyrophoric. Pyrophoric materials contained in 

(7) Waste in a gaseous form must be packaged at a pressure that does 
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reasonably achievable, but in no case shall the liquid exceed 1% of the 
volume of the waste when the waste is in a disposal container designed 
to ensure stability, or 0.5% of the volume of the waste for waste 
processed to a stable form. 

package must be reduced to the extent practicable. 
(3) Void spaces within the waste and between the waste and its 
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Brennecke. Dan 

From: Kenneth E. Schaus [kenschau@bellsouth.net] 
Sent: 
To: Dan F. Brennecke 
Subject: 

Monday, July 02, 2001 7:44 AM 

Fw: Type "B" Cask Shipments 

Dan, 
This is the explaination for water in Type B casks. This is the best that 
we can do for support our position. If you have any question call me. 
Ken Schaus 
- - _ - _  Original Message - - - - -  
From: "Phil Strahm" cPSTRAHM@duratekinc.com> 
To: <Kenschau@bellsouth.net> 
Sent: Friday, June 29, 2001 10:15 AM 
Subject: Type " B r l  Cask Shipments 

Ken, 

The following information is provided in response to your question about 
shipping dewatered waste in Type "B1' casks. 

The CNSI 8-120 Type l rBrl  shipping cask was originally licensed by the Nuclear 
Regulatory Commission (NRC) in the 1970s. The current Certificate of 
Compliance for the 8-120 cask specifically allows for the shipment of 
dewatered resin and filter media within a liner contained within this cask. 
No specific guidance is provided as to the amount of allowable residual 
water in the resin or filter media. 

In the early 198Os, the NRC promulgated 10CFR61 describing acceptable 
disposal site criteria. Included in 10CFR61 are requirements for limiting 
the free-standing liquid in disposal containers. The Barnwell, SC disposal 
site currently requires that carbon steel liners received €or disposal have 
a maximum of 0.5% (of the waste volume) as free-standing liquid. Similarly, 
the Barnwell site has a limit of 1.0% (of the waste volume) free-standing 
liquid in High Integrity Containers (HICs) received for disposal. 

As you can see from the above background information, the regulations for 
Type IrBt1 casks were implemented long before the disposal site liquid limits 
were established. It is a long-standing industry standard to ship dewatered 
resin and flter media in Type I1Bl1 shipping casks. I believe that the lack 
of a specific limitation on freestanding liquids inside Type "B"  casks is 
not an oversight by the NRC. In fact the original 8-120-B Safety Analysis 
Report analyzed the effects of the water under the Fire Test Analysis to 
ensure that cask integrity is maintained. If additional restrictions on the 
amount of liquid authorized in a Type "B" cask were necessary, I feel 
confident that the NRC would issue more stringent controls. 

Virtually every nuclear power plant in the United States ships dewatered 
resin and filter media inside Type "B"  casks. In some cases, resin or 
filter media waste has been received at disposal sites with greater than the 
allowable amount of free-standing liquid present in the disposal container. 
Even in these cases, where the disposal site liquid limits are exceeded, I 
am not aware of any case where the NRC cited the shipper for improper 
shipping or violation of transportation regulations as a result of liquid in 
the shipment. 

In closing, I think that it is important to keep in mind that shipping and 
disposal site regulations were written at different times and focus on 
different issues. It is probably not appropriate to attempt to interpret 
disposal site free-standing lquid requirements as applying directly to 
transportation regulations. Therefore, I am confident that shipment of 
dewatered resin and filter media inside Type t ' B 1 r  shipping casks has been 
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thoynugh..y reviewed by the NRC and is authorized under the existing 
regulations. 

Please feel free to contact either me, or Mr. Martin Brownstein at (865) 
376-8164 if you have further questions about this subject. 
Thank you. 

Phil Strahm 
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